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INTRODUCTION:
Food additives are used widely for various purposes; including preservation, coloring and sweetening, however some food additives have been prohibited from use because of their toxicity (AbdelReheim et al., 2014) . It divided into five broad categories according to their function: Taste Enhancers, Antioxidants, Preservatives, Stabilizers, Emulsifier and Coloring Agents (Wilde et al., 2004) .
Sodium nitrite (NaNO2), is a white to slightly yellowish crystalline powder that is used as an antimicrobial agent, a preservative and a color fixative in meat and fish. In EU (European Union) and when labelled 'for food use', it may only be sold in a mixture with salt (NaCl) or a salt substitute. It is known as E250. Experimental studies have shown that a number of N-nitrosamines are carcinogenic in animal species, with a wide range of potencies, although the evidence on whether dietary Nnitrosamines cause cancer in humans has long been considered equivocal. In 2006, for example, IARC (International Agency for Research on Cancer) concluded that an industrial food is associated with an increase in the incidence of stomach cancer (Grosse et al., 2006) . Reactive nitrogen species produced by exposure to nitrite is considered one of the most important causes of carcinogenesis through its reaction with body tissues and triggering lipid peroxidation, DNA lesions, enzyme inactivation and damage of different organs (El-Wakf et al., 2009) . The chemistry of nitrite in cured meat is an extremely complex mixture of interactive chemical reactions involving several different reactants. Nitrite is a highly reactive compound that can function as an oxidizing, reducing or a nitrosylating agent and can be converted to a variety of related compounds in meat including nitrous acid, nitric oxide and nitrite (Honikel, 2004) . Sodium nitrite causes an increase in ALT and AST activities, with a decrease in total protein, albumin, globulin, total cholesterol and TG levels (Abdel-Reheim et al., 2014) , also it causes a significant increase in serum glucose, T3, T4 and calcium levels (Helal, 2001 ).
Monosodium glutamate (MSG) improves the palatability of meals and thus influences the appetite center positively with its resultant increase in body weight (Gobatto et al., 2002) . L-Glutamic acid (Glu) is a widespread amino acid present in foodstuffs as the free and protein-bound form, Foods containing large amounts of free Glu as tomatoes, mushrooms and cheese are traditionally used to obtain savory dishes (Yamaguchi and Ninomiya, 2000) . It affects liver and kidney functions parameters causing an increase in serum ALT, AST, GGT, total protein, Albumin, Globulin, total cholesterol and TG levels (AbdelReheim et al., 2014) , urea and creatinine levels (Tawfik and Al-Badr, 2012) , so the present study was aimed to study the effects of MSG and NaNO2 on both liver and kidney function tests and some other chemical constituents.
MATERIAL AND METHODS:

Experimental birds:
Birds: 40 male Japanese quails were 30 days old and about 125 -145 g body weight. The quails were kept in clean and disinfected cages (10 birds/cage), food and water were available ad libitum. They were given basal diet for two weeks before experiment for acclimatization and to ensure normal growth and behavior which was obtained from El-Kahira Poultry Company and composed of at least 21% crude protein, at least 3.6 % fat and not more than 3.6 % crude fiber in addition to minerals and vitamins supplements. All birds were housed under the mentioned environmental condition. Then randomly distributed into four groups as follow 1 st group, control was kept on basal ration and water ad libitum; 2 nd group was kept on basal ration containing 10 g/kg ration monosodium glutamate every day, 3 rd group was kept on basal ration containing 1.7 g/kg ration sodium nitrite every day, 4 th group was kept on basal ration containing 5 g/kg ration monosodium glutamate together with 0.85 g/kg ration sodium nitrite every day.
Sample collections and analysis:
At the end of the experiment after 60 days, birds were fasted overnight and the blood samples collected from wing veins by syringes. Blood samples were collected in dry and clean Wassermann tubes and the samples were left at room temperature for one hour, then centrifuged at 3000 rpm for 10 minutes to obtain serum. The non hemolysed serum was collected in Eppindorff tubes and stored at -20 o C until analysis of AST/ALT (Young, 1995) , GGT (Szasz, 1974) , total protein (Burtis, 1999) , albumin (Doumas, 1971) , globulin (Coles, 1974) , protein electrophoresis (Alper, 1974) , urea (Rock et al., 1987) , creatinine (Henry, 1984) , uric acid (Rock et al., 1987) , glucose (Siest et al., 1981) , total cholesterol (Allain et al., 1974) , TAG (triacylglycerol) (Stein, 1987) , serum iron (Ramsay, 1957) , calcium (Moorehead and Briggs, 1974) , phosphorus (Wootton, 1983) , zinc (Johnsen and R.eliasson, 1987) , T3 (Tietz, 1987) and T4 (Stein and Price, 1972) .
Chemicals:
MSG and NaNo2 purchased from El-Goumhouria Company for trading medicine, Alexandria, Egypt; kits for determination of ALT, AST, total protein, and albumin were purchased from Diagnostic diamond Company. Egypt; kits for urea, TAG, TC, uric acid, calcium and GGT, from Vitro Science Company. Egypt; kits for creatinine, phosphorus and iron purchased from Biosystem Company. Egypt; kits for zinc supplied by Centronic GmbH Company. Egypt and kits for T3 and T4 were obtained from ANOGEN Company. Canada.
Statistical analysis:
Analysis was done by one way analysis of variance (ANOVA). Data were expressed as means ± standard error and statistical significance according to SAS, (2002).
RESULTS AND DISCUSSION
The serum activities of AST, ALT and GGT are significantly increased in all treated groups as compared to control group, that may be resulted from hepatotoxicity and liver damage, as the more severe the liver damages the higher the release of the liver enzymes (El-Khayat et al., 2009 ). Since these additives cause damage of liver cells and cellular degeneration or destruction in the liver as the hepatic cell membrane is damaged, varieties of enzymes normally located in the cytosol are released into the blood stream (Etim et al., 2006) . GGT also elevated in most cases of liver disorders and in both primary and secondary carcinoma of liver (Whitby et al., 1992; Onyema et al., 2006) . Table 1 . Effect of (MSG) and / or (NaNO2) on liver functions in Japanese quails. Our study demonstrated that, serum total protein, albumin and globulin concentrations were significantly decreased in all treated groups, while the A/G ratio was increased in all treated groups as compared to control group and these reductions may be due to oxidative stress which affects liver (the main site for protein synthesis in the body) thus the synthetic function of liver was altered by MSG and / or NaNO2, which indicated liver damage, arising from the uptake of the chemical compound. This may be an indication of diminished synthetic function of the liver which may consequently lead to enhanced retention of fluid in the tissues spaces (Naganna, 1989) . Also, NaNO2 and / or MSG reflect stimulation of thyroid and adrenal glands by NaNO2 and MSG which lead to a blocked protein synthesis, fast breakdown increased and decreased protein turnover (Abdeen et al., 2008) . 
MSG &NaNO2
1.14 ± 0.073 *** 0.64 ± 0.038 ** Results are expressed as mean ± SE. *: Significant at (p˂0.05), **: More significant at (p˂0.01), ***: Highly significant at (p˂0.001). MSG: Monosodium glutamate. NaNO2: Sodium nitrite. Our results showed that, a significant decrease in the concentration of serum protein electrophoresis fractions in all treated groups with the highest decrease in the concentration of albumin, α1-, α2-and β-globulins in the MSG-treated group as compared to control group and to other treated groups. The lower level of albumin concentration may resulted from kidney or liver disease, the reduction of α globulins level may be due to liver disease or congenital emphysema and the reduction of β globulins may be due to liver cirrhosis. However, the mixed group showed the highest significant decrease of ɤ-globulins concentration as compared to control group and to other treated groups and this reduction may be due to immune disorders (O'Connell, 2005) . Thus, reductions of all globulins fractions in group treated with MSG and / or NaNO2 can reflect the liver condition that causing hepatotoxicity and liver damage that lead to inability of liver to produce proteins and causing utilization of amino acids for the oxidation or gluconeogenesis (Etim et al., 2006) . A significant increase in serum total cholesterol concentration in all treated groups as compared to control group, also serum TAG significantly increased in MSG-treated group and mixed one. The deviation from normal values of cholesterol, in the blood serum is considered as symptoms of hepatic diseases (Singh et al., 1988) and these results are similar to (Hassan et al., 2010; Abdel-Reheim et al., 2014) . The elevation of serum TC concentrations in NaNO2 treated group may be due to mobilization of free fatty acids from the adipose tissue to the blood stream and increase level of acetyl CoA, leading to increase in the synthesis of cholesterol or due to peroxidation of cell membrane lipids (Helal et al., 2000) . Since, hypercholesterolemia has been considered as risk factors and important diagnostic criteria in differentiating individuals with coronary heart disease (Schaefer et al., 1981) . Increasing of TAG concentrations in MSG-treated group could be due to the fact that glutamate favors lipogenesis by converting to glutamine that converted to α -ketoglutrate and other tricarboxylic acid cycles components namely, malate and oxaloacetate. Malate diffuses into the cytoplasm then it is converted to phosphoenol pyruvate then converted to acetyl CoA for FA synthesis (Malik and Ahluwalia, 1994) . These results were in accordance with (Kuldip et al., 2011; Okideran et al., 2014) .
Our results recorded a significant increase in serum urea, BUN, creatinine and uric acid levels in all treated groups as compared to control group that may be resulted from changes in the threshold of tubular reabsorption, renal blood flow and glomerular filtration rate (El-sheikh and khalil, 2011) and changes in kidney convoluted tubules cell lining as well as in Bowman's corpuscles that confirmed by histopathological examination of kidney. Moreover, causing of impairment of kidney function by the NaNO2 (Ahmed and Mannaa, 2000) might be due to nitric oxide (NO) formation which causes kidney dysfunctions (Ismail et al., 2003) .
Our results elucidated a significant increase in serum glucose concentration in all treated groups as compared to control group that might be attributed to the ingested glutamate which is rapidly removed from the blood to the liver where it enters the mitochondria, then it is converted to α -ketoglutrate and other tricarboxylic acid cycles components namely, malate and oxaloacetate. Malate diffuses into the cytoplasm then it is converted to phosphoenol pyruvate, then to glucose or due to the inhibiting effect of MSG on growth hormone, thereby decreasing glycogenesis in liver (Malik and Ahluwalia 1994) . The significant increase in serum glucose level was observed in sodium nitrite treated group as the nitrite stimulate of gluconeogenesis and glucose shift from tissue to blood or an impairment of glucose mobilization (Wiechetek et al., 1999) . Furthermore, nitrosocompounds resulted from sodium nitrite administration can alter the antioxidant system causing disturbance in the metabolic processes leading to hyperglycemia (Anil et al., 2005) . Our results go in parallel with those reported on the hyperglycemic effect of sodium nitrite in rats (AbdelRahimet al., 1988; Shelpov et al., 1991) .
A significant increase in serum T3 level in all treated groups especially the mixed group as compared to control group, also, a significant increase in serum T4 level in both NaNO2 treated group and in the mixed group as compared to control group. These changes in thyroid hormones might be resulted from alteration in the pituitary -thyroid axis and this might play a role in children hyperactivity probably through affecting higher centers in the brain (Helal, 2001) or may be due to the stimulation of the thyroid and the adrenal glands by NaNO2 which can lead to a blockade in protein synthesis, fast breakdown, increased rate of free amino acids, and decreased protein turn over (Abdeen et al., 2008) .
Our results recorded a significant increase in serum calcium level in all treated groups as compared to control group that may resulted from the positive relationship between the thyroid function and the calcium level as reported by (Abdulkareim et al., 2013) and as mentioned before in our results we have a hyperthyroidism case, therefore it could be the cause of hypercalcemia. Also the sensitivity of bone and kidney to parathormone (PTH) increases in hyperthyroidism (Kir, 1995) . Therefore, the increased production of active vitamin D and PTH in hyperthyroidism cause hypercalcemia due to the more sensitivity of the tissue (Boullion and De Moore, 1974; Kir 1995) . Moreover, both nitric oxide and nitrites open potassium channel (Katzung, 1995) which through closing voltage gated calcium channels decreases intracellular calcium. Our results are in agreement with (Choudhary et al., 1996; Helal, 2001) , while disagree with (Hassan, 2007) when demonstrated a marked reduction of Ca ++ level due to kidney dysfunction by sodium nitrite and sunset yellow supplementation that causing electrolytes disturbance.
Also, our results elucidated a significant decrease in serum phosphorus and iron levels in all treated groups as compared to control group, these reductions may be due to the inverse relationship between the thyroid function and phosphorus and iron levels (Abdulkareim et al., 2013) that is in accordance with (Helal, 2001) . Also, Nitrite is known to be a precursor of toxic and carcinogenic N-nitrosamines (Bassir and Maduagwu, 1978) that induces cancer in experimental animals (Mirvish, 1988; Sen and Baddoo, 1997) . After ingestion, residual nitrite can form traces of certain N-nitroso compounds in the stomach (where pH < 7) which reacting with secondary amines that may also be present in the ingested food (O'Neil et al., 1984) . Nitrite can also interact with hemoglobin by oxidation of ferrous ion (Fe 2+ ) to ferric ion (Fe 3+ ) preventing or reducing the ability of blood to transport oxygen, a condition known as methaemoglobinaemia (Philips, 1971; Tannenbaum, 1979; Jones, 1993) that is in accordance with (Hassan et al., 1988; Beaupre and Schiffman 1994; Nyakas et al., 1994; Mohamed, 2004) .
Moreover, in our study there was a significant decrease in serum zinc concentration in all treated groups as compared to control group, as there is an inverse relationship between hyperglycemia and zinc level (Daradkeh et al., 2014) reported that FBS was uncontrolled among 91% of the zinc-deficient group of human being.
CONCLUSION:
Our results revealed that high dose administration of MSG and / or NaNO2 resulted in elevated liver and kidney functions which reflected hepatocellular and kidney damage because these organs are mainly responsible for detoxification of foreign compounds in the body and also, causing hyperthyroidism state, significant increase in the serum TC and TAG concentrations and increased hepatic lipid metabolism and potential role in the increasing prevalence of prediabetes and reduction of serum iron, phosphorus and zinc. Due to the hazardous effect food additives as MSG and NaNO2, it is recommended for the limit use from them and use of antioxidants as vitamin C or E to prevent the toxic effect of them.
